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Conversion Factors

International System of Units to U.S. customary units

Multiply By To obtain
Length
meter (m) 3.281 foot (ft)
meter (m) 1.094 yard (yd)
kilometer (km) 0.6214 mile (mi)

Datum

Horizontal coordinate information is referenced to the North American Datum of 1983 (NADS83).



California Sea Otter (Enhydra lutris nereis) Census

Results, Spring 2017

By M. Tim Tinker and Brian B. Hatfield

Abstract

The 2017 census of southern sea otters (Enhydra lutris
nereis) was conducted between late April and early July
along the mainland coast of central California and in April
at San Nicolas Island in southern California. The 3-year
average of combined counts from the mainland range and
San Nicolas Island was 3,186, down by 86 sea otters from the
previous year. This is the second year that the official index
has exceeded 3,090, the Endangered Species Act delisting
threshold identified in the U.S. Fish and Wildlife Service’s
Southern Sea Otter Recovery Plan (the threshold would
need to be exceeded for 3 consecutive years before delisting
consideration). The 5-year average trend in abundance,
including both the mainland range and San Nicolas Island
populations, remains positive at 2.3 percent per year.
Continuing lack of growth in the range peripheries likely
explains the cessation of range expansion.

Introduction

A range-wide census is conducted each spring by the
U.S. Geological Survey, in partnership with the California
Department of Fish and Wildlife and the Monterey Bay
Aquarium, to monitor trends in abundance and distribution of
the southern sea otter (Enhydra lutris nereis), and thus provide
State and Federal resource agencies with the information they
need for effective management. The standardized census has
been completed annually since 1982 (with the exception of
2011, when weather conditions prevented survey completion),

using a combination of aerial and shore-based counts, and
provides an uncorrected and exhaustive count of the entire
range of the sea otter in coastal California. Shore-based counts
are used in all areas accessible by ground-based observers,
except in regions where otters are often located far off shore
(such as shallow, sandy embayments) and are therefore more
difficult to count reliably from the shore. In these areas, aerial
surveys are flown along contiguous transects oriented parallel
to the shore and covering all areas between the coastline and
the 60-m depth contour. For this year’s survey, see Tinker and
Hatfield (2017) for details of survey methods as well as data
and metadata. Methods, data and metadata for previous years’
surveys are available at https://doi.org/10.5066/F7R21091.
The spring 2017 mainland sea otter count began on
April 30, and although the shore-based counts were completed
by May 12, 2017, the aerial counts were not completed until
July 12, 2017. Overall viewing conditions this year were good,
although not as good as conditions experienced during the
2016 spring census (View Score 2.4 versus 3.1, where O=poor,
1=fair, 2=good, 3=very good, and 4=excellent). The surface
canopies of kelp (Macrocystis sp.) were considered by most
participants to be considerably below normal for this time of
year in most areas of the mainland range. Sea otters along the
mainland coast were surveyed from Pillar Point in San Mateo
County in the north to Rincon Point in the south at the Santa
Barbara/Ventura County line (fig. 1). A separate ground-based
survey of the sea otter population at San Nicolas Island was
completed earlier in the spring (April 21-25) under good
survey viewing conditions (View Score = 2.0). Surface kelp
canopies at San Nicolas were also estimated to be considerably
below the seasonal norm at the time of the survey.
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Figure 1. Distribution of sea otters (Enhydra lutris nereis) along the mainland coast of central California and
at San Nicolas Island, 2017.
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Range-Wide Summary

The U.S. Fish and Wildlife Service’s Southern Sea
Otter Recovery Plan (U.S. Fish and Wildlife Service, 2003)
recommends using the 3-year running average of total counts
as the official metric for monitoring trends, thereby reducing
the influence of anomalously high or low counts from any
particular year. The 3-year average of combined counts
from the mainland range and San Nicolas Island therefore
comprises the official index of abundance for southern sea
otters, the current value of which is 3,186 (table 1). For
southern sea otters to be considered for delisting under the
Endangered Species Act, the index of abundance would have
to exceed 3,090 for 3 consecutive years, according to the
threshold established under the Southern Sea Otter Recovery
Plan (U.S. Fish and Wildlife Service, 2003). Although this
year’s range-wide index of abundance is 86 animals lower
than last year’s value, this is the second consecutive year that
it has exceeded the delisting threshold (fig. 2).

Range-Wide Trends

There is a considerable degree of uncertainty (random
variation due to sampling and measurement error) in any
1 year’s count, and thus longer term trends are far more
informative than year-to-year differences. We therefore report
trends over the past 5 years, A, calculated as the geometric
mean of A, the annual rate of change (annual A values are
computed by dividing the 3-year running average count by
the equivalent value from the previous year, and thus A = 1
indicates a constant population). The 3-year running average
count of the mainland population is 3,104, which is down by
almost 3 percent from the previous year’s value and reflects
an unusually low 2017 annual raw count (table 1). This
decrease in numbers is associated with a reduction in the
5-year trend for the mainland to 2.1 percent per year (A =1.02,
down from last year’s value of 1.03). Although the number
of independent sea otters (juveniles and older) counted in
the mainland range this year was markedly lower than last
year, the number of pups observed resulted in an increase
in the pup-to-independent ratio to 17.91 (table 1). The
3-year running average total count of the San Nicolas Island
population is 82 (table 1), which continues a positive trend
of approximately 10 percent per year (L= 1.10; fig. 2). The
overall 5-year trend for southern sea otters (including both
mainland and San Nicolas Island populations) is 2.3 percent
per year (A = 1.02).

California Sea Otter Census Results 3

Regional Trends

Within the mainland range, regional trends in abundance
can vary considerably. With the exception of the Monterey
Peninsula area, the survey count in the center portion of the
range, between Seaside and Cayucos (fig. 1), was markedly
lower than last year’s high count (fig. 3), although the 5-year
trend remains positive at 6.2 percent per year (1 = 1.06) in
this area. There are multiple possible explanations for this
year’s low count in the range center. Very sparse surface kelp
canopies likely influenced sea otter distribution, possibly in
a manner that negatively affected our ability to count them.
Less favorable viewing conditions this year could also have
influenced the census. Increased mortality can also not be
ruled out: in particular, we previously hypothesized that a
possible explanation for the high survey counts in the range
center in 2015-16 was the dramatic increase in sea urchins
(sea otter prey) that began after 2013, leading to improved
juvenile survival (Tinker and Hatfield, 2016). This explanation
was consistent with observations of more urchins in sea
otter diets and a decrease in the pup ratio, suggesting more
juveniles and subadults recruiting to the population. This
year’s survey results show a return of raw counts and pup
ratio to values similar to those for 2013, which could indicate
reduced survivorship of these younger animals in the range
center. Continued surveys will be required to determine
whether this hypothesized explanation is supported.

The patterns are somewhat different to the north
and south of the central region, with a 5-year trend of
approximately -5.5 percent per year (A = 0.95) in the northern
region and -3.4 percent per year (A = 0.97) in the southern
region (fig. 3). These continued localized declines are
consistent with the elevated levels of shark bite mortality over
the last 10 years in these peripheral areas of lower population
density (fig. 4, Tinker and others, 2015; USGS unpublished
data). The specific areas where the population trends are most
negative (from Pigeon Point to north Monterey Bay, and from
Cayucos to Point Conception; fig. 5) coincide with the areas
of highest shark bite mortality (Tinker and others, 2015). The
lack of population growth in these areas to the north and south
of the central region continues to be of concern, as growth
in these peripheral areas is required to drive future range
expansion (Tinker and others, 2008; Lafferty and Tinker,
2014). While the 2017 range-wide 5-year trend remained
positive, the 2018 spring count will be crucial for determining
whether the dip in the count this year was an anomaly or the
beginning of a longer term reduction in the rate of recovery.



California Sea Otter (Enhydra lutris nereis) Census Results, Spring 2017

4

0€°Z :pauiquo) |

96'6 :SEJOJIN UeS | ¢T'Z :puejureiN

:(8bueyd 94) a1ed yIMoah enuue uesw J1119W0a0 JBaA-G

98T'e 8 18 6 ¢l vOT'e 147 659'C 16°LT L09°C 96€ T12°C L10¢
[AXAS 8L v0T 1) I43) v6T'E 697 Gel'e LOVT T16'€ eey 8.0t 910¢
¥480°¢ ¥9 19 L ¥S 066°C 9Ly ¥15'C 6281 €6T'e S0S 889'C GT0C
7762 €9 89 6 69 188°C 1494 Lyv'e 9v'6T 6.8'C 697 0TY'C ¥102
6€6'C LS 29 8 ¥S 288'C LTy G9v'C 98T 668°C 114 viv'e €10¢
- 19 89 0T 514 26LC €ce 697'C A 598°C 6LE 98Y'c ¢10¢
- ey 0S 9 144 - - - - - - - TT0¢
- ve Sy L 8¢ TTLC 8¢¢ €8€'C 06°0T 6TLC 19¢ esv'e 0T10C
- 6¢ €e 9 LZ €18C 69€ Ghy'e 8¢'LT ¥59'C T6€ €922 600¢
- 43 S¢ € ac 928'C 9ve 08¥'C ov'eT 092 9¢e veY'e 800¢
- 43 0€ 14 9¢ 818'C Eve vLv'e 08T 920°c 68¢€ L€9°C L00¢
- (43 147 g 9€ 16L°C vee Ley'e 09°€T 269°C €ce 69€°C 900¢
- 1€ 14 € ac 889'C v6¢ v6€'C 0ceT GEL'T 81¢ LTv'C S00¢
- (43 1€ 14 Lc 06v'C 98¢ v02'C 0ceT Ge8'e 0€e S6Y'C ¥00¢
- 0€ 8¢ S €e 892'C S/¢ €66'T ov'otT G052 GEC 022 €00¢
- S¢ Le g ac 902 G8¢ T26'T 06'ST 6ET'C €6¢ 98T ¢00¢
- € 9¢ S 1¢ 68T'C §9¢ GZ6'T 0097 T9T°C 86¢ €98'T T00¢
- 6T €¢ [4 1¢ (7AW 8T¢ GS6'T 06°¢CT LTEC ¥9¢ €50'C 000¢
- LT T¢ € 8T vr1e veC 1167 0S¢t 0602 444 858'T 6661
- qT 14 [4 1) 1022 19¢ 96’1 €18 v11'e 65T GS6'T 8661
- qT 9T 0 97 G6¢'C c0€ 266'T ST9T 62¢'c 0Te 6T6'T L66T
- 14 9T 14 1) 8EEC €6¢ G702 S0°9T 8.2°C STE €96'T 9661
- €T €T 14 6 Geee T9¢ ¥90'C IV ET LIET e8¢ G60°C G667
- 1) 14 14 0T €€C'C ¥9¢ 696'T €9°ET 65€°C €8¢ 90T 7667
- €l 11 14 L 7602 0S¢ 778’1 €L0T 6€2'C L1¢ 2e0'e €661
- qT 1) [4 0T L06'T 6v¢ 659'T 8097 T0T°C T6¢ 0181 2661
- - 9T 4 14 928'T Lyve 6.S'T 8Tv1 T76'T e 00.'T T66T
- - LT € 14 vSaL'T ove Y187 09'vT 089'T 14X 99%'T 066T
(afesane (afiesane (abeisane (afesane
aauepunqge (Junoa mes) (Junod mes)  (Junod mel) sjuapuadapul  (Junod mes) (JUN0D mel) (Junoa mel)

leak-g) leal-g) leal-g) 1eak-g) leap

Jo xapuj €01 |elop sdng sjuapuadapuj e10] sdng swepuedepuy 001 4ad sdng |eloL sdng sjyuapuadapuj

apim-abuey puejs| sejodIN ues abueu puejuiep
[erep ou -]
"[102-0661 ‘sabeiane JeaA-g pue ‘eiuioyl|e] ul (s/asau sLnj eipAyug) s18110 eas Jo syunod Asains buuds jo Arewwng | ajqeg



Number of otters (3-year average count), mainland / range wide

3,300

3,000

2,700

2,400

2,100

1,800

1,500

1,200

900

600

300

California Sea Otter Census Results

1990 1995 2000 2005 2010 2015

Year

EXPLANATION

eeeoe Delisting criteria
Mainland gt

L ¢

@= e= Mainland independents

e San Nicolas population

«= = San Nicolas independents
(m] Total population

Figure 2. Trends in abundance of sea otters (Enhydra lutris nereis) in California, based on 3-year running
averages of raw counts. Data are shown for all otters and independents (non-pups) for the mainland range
(left axis), San Nicolas Island (right axis), and for the entire range after 2012 (left axis), when counts were
combined to create an official index of abundance.
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Figure 3. Regional trends in abundance of sea otters (Enhydra lutris nereis) along the mainland coast of
central California. Raw counts and 3-year running averages (dashed lines) are plotted for the north, central,
and southern regions. The most recent 5-year average trend (calculated as the geometric mean annual
rate of change) is shown as a solid line at the end of each time series.
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Geographic Distribution

The northernmost sea otters detected in this year’s
mainland survey were near Point Afio Nuevo. At the southern
end of the mainland range, 62 sea otters were counted
southeast of Point Conception, 10 fewer than were counted
during the spring 2016 census. Five sea otters were counted
this year southeast of Gaviota State Beach (four more than
last spring), with the farthest east individual being seen near
Coal Oil Point off the UC Santa Barbara campus. The northern
limit of the sea otter’s range along the mainland coast remains
unchanged from 2016: the northern boundary is considered
to be approximately 2.5 km southeast of Pigeon Pt. The
southern limit of the range was also unchanged from 2016 and
is 7 km west of Gaviota State Beach (fig. 1). The mainland
range limits are defined as the points farthest from the range
center (to the north and south) at which five or more otters
are counted within a 10 km contiguous stretch of coastline (as
measured along the 10 m bathymetric contour) during the two
most recent spring censuses, or at which these same criteria
were met in the previous year.

Additional data summaries and GIS data for this year’s
survey, as well as detailed methods and metadata, are available
in Tinker and Hatfield (2017).
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